



















































































































































































Figure 5- Unit export value of chat (Birr/kg)
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Source: National Bank of Ethiopia, Annual Report, 2003/04

¢) The contribution of chat to the government tax revenue

Apart from generating foreign exchange and creating employment opportunity to the
country, chat has been a good source of tax revenue to the government, particularly to the

regional governments.

Although, chat has been produced in Ethiopia for decades, there was no tax law or
directive by the government in regard to the payment of tax, either on the sale or
production of chat. It was only in 1987, for the first time, the government issued a
proclamation no.309/1987, which was a “proclamation to provide for the payment of tax
on the sale of chat (see Negarit Gazette, 46" year, No.10). The proclamation had the
objective of “levying tax on the sale of chat to generate additional revenue to finance
various development activities.” In the proclamation it was declared that: 1) any person

possessing, carrying or otherwise handling chat for sale or destined for sale shall be liable
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to pay the tax determined under the proclamation; 2) the tax shall be charged, levied and
collected at the following rates : a) on the sale of chat irrespective of its destination or use
at the rate of Birr.2.00 per kilogram; b) on the sale of chat destined for export at the rate of

Birr 5.00 per kilogram, in addition to the rate fixed under 2 (a) above.

Data over a long period of time and for all the regions could not be found to examine the
importance of chat as source of tax income to the country. However, volume of chat
export data from the National Bank of Ethiopia are used to estimate tax revenue collected

from chat export. This is presented in table 4.

Table 4- Tax income from chat export

T Value of tax
from chat
Quantity of khat (in thousands of

year (in metric tones)* Birr)**

1985 1380.00 9660.00
1986 711.00 4977.00
1987 2931.00 20517.00
1988 3363.00 23541.00
1989 537.00 3759.00
1990 1816.00 12712.00
1991 1816.00 12712.00
1992 251.00 1757.00
1993 1936.40 13554.80
1994 2808.48 19659.36
1995 4073.27 28512.89
1996 3698.29 25888.03
1997 5031.20 35218.40
1998 5980.93 41866.50
1999 9702.07 67914.47
2000 15683.65 109785.53
2001 11927.73 83494.08
2002 9376.67 65636.66
2003 6105.58 42739.07
2004 13797.92 96585.41

*Source: National Bank of Ethiopia, Annual Report, 2003/04

**Own calculation{Quantity of chat x ( 5 +2)/kg}

<5l =




Moreover, data on tax revenue from chat for the period 1988 E.C. to 1996 E.C., for the
Oromia regional government is available and is presented in table 5. The description at
regional level is also believed to give us a good estimate of the contribution of chat to tax
revenue at national level. We chose the Oromia region because it is one of the largest

regions where chat is produced (see p.41 of the current study).

As can be seen from table 5 and Figure 6 (see below) tax revenue from chat for Oromia
region has been increasing continuously from 1988 till 1996. Particularly, it started to
show a dramatic change starting from 1992 and reached a higher amount of Birr 147
million in 1996. Although, it slightly decreased in 1993 and 1994 as compared to 1992, it

was sill a higher amount than in the initial period of 1988.

Table 5 also shows that share of chat tax on total tax revenue for the Oromia region. In
1988 share of chat tax on total tax revenue was 27.19 %; it then showed a declining and

rising trends, until it reached a higher level of 28.8% than the initial period.

The reason for the dramatic change in tax income from chat starting from 1992 could be

the Oromia region raised the tax rate from Birr 5.00 per kilogram to Birr 6.00 per

kilogram.



Table 5- tax revenue from chat of the Oromia Regional government ( in Millions of Birr)

Year (Ethiopian income from tax total tax % of chat tax in

calendar on chat revenue total tax revenue
1988 72.235 265.643 27.19
1989 81.723 303.864 26.89
1990 81.485 306 26.63
1991 78.248 316.63 24.71
1992 119.481 383.569 31.15
1993 118.875 393.431 30.21
1994 111.051 418.633 26.53
1995 125.949 444.472 28.34
1996 147.617 512.498 28.8

Source: Oromia Finance and Economic Development Bureau

Figure 6- tax revenue from chat for the Oromia Regional government (in millions of
Birr)
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Chapter IV - Supply response and input demand estimation for chat
and food crops production in Ethiopia

The current study aims at identifying and estimating the factors that affects the supply of
chat. Particularly the analysis will include specifying a system of output supply and input
demand, so as to estimate the own-price elasticity of chat and its cross-price elasticities

with respect to coffee and food crops.

It is expected that the own-price elasticity of chat to be positive; other non-price factors
such as land are also expected to be major determinants of chat supply or production. On
the other hand, the cross-price elasticity of chat is expected to be negative — indicating

substitutability of chat production with coffee and other food crops.

4.1. Modeling framework

As we have discussed in the previous chapter there are alternative approaches to estimation
of elasticities of supply response are available both at the structural and reduced form
levels. In the current study we followed the direct estimation of system of out put supply
and input demand as derived from a profit function approach. This approach as compared
to the other approaches, particularly the Nerlovian models, is based on theoretical
specifications of supply response. Moreover, since it uses micro-level data it doesn’t
suffer from the aggregation problem, unlike most approaches which use time series

analysis (see p.23 of the current study).
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Under the direct estimation of supply response derived from a profit function approach, it
is assumed that profit-maximizing behavior can be described by a profit-function- the so-
called dual of the production function (Varian, 1992; Walter et al, 1998). Assuming that
farmers choose combinations of the variable inputs and outputs that will maximize profit,
the restricted profit function defined as the excess of total value of output over the costs of

variable inputs, can be expressed as (Abrara, 2001; Sadoulet and de Janvry, 1995):

LI 5&) = M, £ 0l g € TLE)EE] oosevecemmmsnsstimmmssnssumsenns (4.1.)

where qis a vector of outputs (q, = 0)and inputs (g, <0), pis a vector of output and
input prices, ¢ is a fixed or environmental factors (such as fixed land endowment, weather

and government policies, captured by C) and T summarizes the state of the technology
constrained by c.
For the profit function to represent consistent profit-optimizing behavior, however, it

should satisfy some theoretical restrictions: namely, homogeneity, symmetry, monotonicity

and convexity (Varian, 1992).

Thus using the derivative property (Hotteling lemma) to the above equation the output

supply and input demand functions are derived as follows (Walter et al, 1998):

oIl oIl
. = e o STl cpseosrcsmsmeeiso st (4.2)

ap; api
Where 7 and & represent output and input respectively.

The minus sign (-¢, ) comes from the fact that we are increasing the price of an input- so

profits must decrease.
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4.2. Data and description of variables

a. Data

The data used for estimating the model come from the 5" round of the Ethiopian Rural
Household Surveys (ERHS) conducted in 1999 by the department of Economics of Addis
Ababa University, Institute of Development Research, Addis Ababa University and Center

for the Study of African economies, Oxford University.

The survey was undertaken in the four largest regions (where well over two-thirds of the
population lives), from which eighteen Weredas are randomly selected. It is believed that
the survey to represent the diversity of farming systems in the country. The considerable
geographic dispersion of the sampled villages on the one hand, and large differences in
accessibility to input and output markets on the other, means that, there are large variations
in prices faced by different households. This is an important feature of the data as such
price variability is essential to estimate supply elasticities from cross-sectional data.
Moreover, other topics addressed in the survey include household characteristics,

agricultural and livestock information, food consumption, production, marketing etc.

Data from only two regions, Oromia and South Nations, Nationalities and Peoples (SNNP)
is used. These two regions produced 84.25% of the total chat produced in survey (1999).
Smaller number of observations are used than those included in the original data due to the
removal of observations with missing values for some of the variables included in the

study. This resulted in a sample size of 236 observations.
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b. Description of variables

In the current study we considered a system of production with three crops (chat, coffee,
and food crops), produced with two variable factors (labor & fertilizer use), and two fixed

factors (land & animal power).

Outputs (chat, coffee, teff, wheat and maize) are measured by the amount of harvested
output in kilograms and their respective prices are in Birr per kilograms. Quantity and
prices of reff, wheat and maize is aggregated and a simple average is calculated to obtain
quantity and price of food crops. The sign of direct (own) price elasticity of these outputs,
is expected to be positive. Particularly, the direct price elasticities of chat and coffee are
expected to be positive. This is in consistent with the usual view that the supply of cash
crops, in contrast with food crops, is more responsive to price changes (Abebe, 1998;

Luelseged and Dercon, 1994).

Coffee is included in the system to represent the impact of other non-cash crops. A

negative sign of cross- price elasticity, £(g, / p,) of khat with respect to coffee is expected

which indicates farmers are reallocating resources into the production of chat in response

to price increases.

In addition to coffee we included the price of major food crops (teff, wheat, and maize) to
represent the impact of competitive food crops. We hypothesized chat competes with
these and other food crops for the scarce inputs that are available to farmers. These three
crops are selected as major food crops because they are the most important grains in terms

of consumption and constitute roughly two-thirds of caloric intake in Ethiopia (Central
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Statistical Authority, 2003/04). Moreover, the data set we used for estimation also shows
that these there crops constitute about 65% of the total grains produced in the survey year.
A typical alternative food crop, particularly, in South of Ethiopia, is enset (false banana).
However we didn’t include it as a competing crop, since as a cash crop it has limitations.
The market for it is confined to specific groups and areas. We expect that the cross- price
elasticity of the major food crops with respect to the price of chat to be negative. This
implies that as the price of chat increases the production/supply of these crops declines.
Similarly, the cross price elasticity of chat with respect to the price of food crops is

expected to negative.

Labor is incorporated as one of the major inputs. It is considered a variable input in the
model since we assumed it can be easily traded among farmers. It is defined as the number
of person-days used in ploughing and harvesting. The wage-rate per person is calculated
from the wage bill of hired labor. Labor used in weeding is also given in the data, but we
have not included it for we assumed that it is not traded (i.e. weeding is carried out by
women and children who rarely participate in off-farm employment). We expect a
negative sign of the own- price (wages) elasticity of demand for labor. As wages increases
farmers opportunity costs on-farm work increases so they are willing to work off-farm by
hiring their labor. The cross-price elasticity of labor with respect to the price of crops is
expected to be positive. The assumption here is that, as the price of a crop[s] increases in

order to maximize profit farmers increase person-days [labor] used in harvesting that

crop|s].
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The second variable input considered in our model is fertilizer-use (daps & urea). The
house holds in the data set also used local fertilizers such as manure, but we have not
included them. This is mainly because such types of fertilizers are not tradable as there are
no markets where farmers can buy or sell them. Quantity of fertilizer- use is measured in
amount of kilograms applied for each crop under review and the price is Birr per kilogram.
The expectation is negative own-price elasticity for quantity demand of fertilizer- use,
because as cost [input price) increases optimizing farmers reduces demand for that input
and vice-versa. Moreover, similar to labor input, the cross-price elasticity of fertilizer-use
input with respect to, particularly, the price of food crop[s] is expected to be positive.
Whereas, negligible cross-price elasticity of fertilizer-use input with respect to the price of

chat is expected as farmers of khat rarely use fertilizers, especially Urea and Dap.

Land and animal power are considered as fixed inputs in our model. In Ethiopia land is
owned by the government (see The Constitution of the Federal Democratic Republic of
Ethiopia, 1995); hence, farmers can not sell it or buy it in the market. Moreover these two
inputs are usually considered as fixed since full adjustment to the desired allocation is not
possible in the shori- run (Sadoulet and de Janvry, 1995). For our estimation purpose land
is measured as harvested acreage of crops (in hectares). Animal power is measured by the
number of animals (cattle) owned and used in agricultural activities. We expect a positive
relationship between each of these two fixed inputs (land and animal power) and the
quantity of crop[s] produced. In other words, as the quantity of these inputs increases

farmer’s output supply also increases and vise-versa. However, insignificant relationship
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is expected between animal power and production of chat, as farmers of chat do not use

animals, especially for ploughing and harvesting.

Other factors which are not explicitly considered in this analysis, such as rainfall, access to
credit etc. are incorporated in the constant term. This doesn’t mean, however, that they are
not important factors. For instance, if we take rainfall in the Ethiopian context, it has been
a major factor affecting the agricultural sector of the country as whole and food production
in particular. The only reason we didn’t include these factors explicitly in this study is
that: first, because they are not observable clearly in the data set; second, we assumed that
such factors are purely exogenous and do not affect farmer’s optimal choice, particularly,

in the short-run.

Table 6 presents the basic quantity of output, quantity of input and price statistics for the

households used in this study.

Table 6 Summary of Descriptive Statistics on quantity of Output, Input and Prices

standard

Mean deviation
Quantity of chat (kg) 62.92 74.85
Quantity of coffee (kg) 111.56 119.00
Quantity of food crops(teff,
wheat and maize) (kg) 594.60 419.31
Quantity of fertilizers(kg) 30.98 19.46
Labor(person days) 20.27 10.66
Price of chat (Birr/kg) 4.07 3.73
Price of coffee (Birr/kg) 2.94 5.04
Price of food crops(teff,
wheat &maize) (Birr/kg) 1.64 0.23
Price of fertilizers (Birr/kg) 3.02 2.70
Wage rate 5.57 3.09
Land (hectares) 1.47 0.97
Animal Power (numbers) 3.66 2.87

Source: Ethiopian Rural Household Survey (Round five), 1999.

- 60 -



4.3. Estimation procedure

We have discussed in the previous chapter that, any Profit function that satisfies the
restrictions imposed by theory (namely, linear homogeneity in prices, increasing in output
prices, decreasing in input prices and increasing in fixed inputs) can be used to study the
production behavior of firms (Varian et al, 1992). In empirical research the two widely
used flexible functions to derive systems of output supply and input demand are the

normalized quadratic and the normalized Translog profit functions (Abrar, 2001).

These functions are obtained by expanding any general profit function, 7(p) in a second —
order Taylor series at some arbitrary point p, (a mathematical detail of this functional

form is presented in Annex 1). This allows one to choose a function as an approximation
to any more complex function (Chiang, 1985; Green, 2000). These functional forms has
been widely used in the literature to obtain a coherent set of product supply and input
demand relationships in various developing countries (e.g., Abrar, 2001; Shumay, 1983;

Walter et al, 1998).

The normalized quadratic profit function is given as follows (Abrara, 2001; Walter et al,

1998):

im
im

7 =i B =g+ aP +112Y a B P +Y a FC s @.3.)
i iJ

Where i, j=1.., n—-1,with sy = 8

p: = s the vector of price of outputs (coffee, food crops) and inputs (fertilizers and
labor) normalized by the price of khat,

x" = is the normalized profit by the price of chat,
C,, = is quantity of fixed inputs (land and animal power)



The system of output supply and factor demand is then derived by application of Hoteling

Lemma to the above function (3.1) and is written as follows (Sadoulet and de Janvry,

1995):

G =G+ D D+ D Ao oo (4.4)
7 m

g, =T = p,'q,=a,-1/2D 0,0 Py oo, (4.5.)
i L)

Where, q, = represents positive values for products (coffee and food crops) and negative
values for variable factors (fertilizers and labor),
p: = their prices relative to the price of cha,

¢, = represents the fixed factors (land and animal power).

m

g, = supply for chat, whose price served as a numeraire

Thus the system of output supply and factor demand model is consists of equations (4.4)
and (4.5). To obtain maximum efficiency, the profit function (4.3.), the system of output
supply and factor demand model (4.4and 4.5) are jointly estimated (Abrar, 2001).
Estimation is done using Seemingly Unrelated Regression (SUR) method. SUR is
preferred because this method estimates the parameters of the system accounting for
heteroskedasticity and contemporaneous correlation across equations. Moreover, it allows

for cross-equation restrictions on parameters (Green, 2000; Walter et al, 1998).

Finally, using the average (mean) value observed in the sample the own- price, cross-price
elasticities of supply of products and factor demand is calculated as follows (Sadoulet and

de Janvry, 1995):



E(q,/p,)=(a,p;)1/q,)
E(q,/wy=—Y_a,p,/wll/q,)==) E(g,/p,).and

E(Q: /Cm) = aikcm /q." (46)

The estimation is done using E-views software. The results of the econometric exercise

are discussed in the next section.
4.4. Estimation Results

We derived the system (equations) of output supply and input demand from the normalized

quadratic profit function and this is presented in table 7.

Table 7 estimated system of out put supply and input demand from the normalized
quadratic profit function (N.B values for parameters are presented in table §)

Q

g ©

=a,+ag*p,./p,+a,,*PCIPK+a *W/PK +a  * PF/PK+a, ,*LAND + a,, *Z

QC=a, +a,*PCIPK+a,,* p./ p, +a,,*WIPK+a ,*PF/PK + a,, *LAND +a,,*Z

L=a, +a,,"WIPK +a,; p,/p, +a,,*PCIPK +a,*PF/PK + a,, *LAND + a5 *Z

QF=a; +a, *PFIPK+a,* p / p, +a,, *PCIPK +a,,*WIPK +a,; *LAND +a,,*Z

QK=a, +a,(LAND)-a, (Z)—a,/ 2(p,/ p,)-a,2(p./ p,)* —a2(W/ p, )+

ay2(p,!p, Y+ a,,/2(LAND) — a,,/2(*2)" + a(pp/ P et Pt as(pe/ pdW p ) ta
(Pr! P X Pf/p;( )-a,(p./p )W p)+ag(p./p, Np, I py)-a,(W p, )(F",/-/Pk) T

a,, (*\LAND)(*Z)




Where,
Q . is the supply function for food crops (teff, wheat and maize) quantity demand,

QC :is the supply function for coffee,

L : the demand function for labor,

QF : the demand function for fertilizers (dap and urea),
QK . The supplies function for chat.

P Price of food crops

p. . Price of coffee
w: wage
p, : Price of fertilizers

p, . Price of chat
Z :animal power

Estimation of the parameters of the model presented in table 8 is made, first, using
ordinary least squares. We then tested for group- wise heteroskedasticity. Based on the
ordinary least square (OLS) results, the Lagrange multiplier (LM) test equals 46.73. The
critical value from the chi-squared distribution is 9.49; so on the basis of LM test we reject

the null hypothesis of homescedasticity.

For testing the hypothesis that there is no correlation across the equations, a likelihood
ratio test ( A,, ) is constructed using the OLS results. Based on the iterated full
information maximum likelihood estimates, 4,, is found to be 89.55. The critical value
from the chi-squared table is 23.21, so we conclude that the disturbances of the equations

are also correlated.

We proceed to re estimate the regression allowing for heteroskedasticity and correlation of
the disturbances across the equations. Seemingly Unrelated Regression (SUR) method is
used to estimate parameters of the system. To obtain maximum efficiency the profit

function is also included in estimation. SUR is preferred, because this method estimates
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the parameters of the system accounting for heteroskedasticity and contemporaneous
correlation across equations. Moreover, it allows for cross-equation restrictions on

parameters. Regression results obtained from SUR are presented in table 8.

In terms of the significant parameters (see table 9), the coefficients of the single term of the

normalized food crops price (ay), coffee price (a,), all the coefficients of
land (a,,,a,,,a,,), expect a,, and the coefficients of animal power (a,, anda,s) are
significant. The coefficients of the normalized wage (a,, ) and fertilizer price (a,,) are

significant.

Moreover, we checked if the normalized quadratic profit function is consistent with the
theoretical restrictions, as discussed in the previous sections.  Results (see table 8) show
that the normalized quadratic is consistent with the theoretical restrictions. This is
because: first, the normalized quadratic profit function (NQ) is increasing in output prices,

as the first derivative with respect to the normalized prices of food crops and coffee are

positive ( see for the positive sign of the coefficients, a,and a,). In addition to this, the

NQ function is convex in output price as the second derivative with respect to the
normalized prices of food crops and coffee are positive ( see for the positive sign of the

coefficients, agzand a,). Second, the NQ function is decreasing in input (labor and
fertilizer) prices because the first derivative (a, and a;) is negative and convex, because
the second derivative (a,, and a,,) is positive. Third, it is increasing and concave in fixed
inputs because both the first derivatives with respect to land and animal power (a, and a, )

are positive and the second derivative ( a,, and a,,) negative.
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Table 8- Normalized Quadratic Function(NQ) Estimation
Estimation Method: Seemingly Unrelated Regression
Parameters Coefficients Std. Error t-Statistic
| 76.66 54.94855 1.395177
a
3 2.78 1.32479 *%2.100005
a -
. 5.53 2.5000 *%2.21960
a°
i -14.90 5.039199 #%.2.957655
a
, -31.23 9.639707 *-3.240211
a
; 86.09 47.56353 1.81000
a
5 1.49 0.87880 1.670
a
g 102.06 512272 *%1,9923
a
g 6.61 3.147619 #2.1000
a
it 0.15 0.710845 **%1.8042
a
i 1.24 2.302389 #%2.295
a
i -10.64 5.398519 -1.970000
a
. -0.58 0.275801 -2.10000
a3
" -5.05 18.12098 -0.278637
a
i -3.62 4,.641189 -0.780917
a
i -7.91 10.74650 -0.735852
a
- 0.60 1.554010 0.389286
a
s -0.40 2.613489 -0.154716
a
i 0.75 0.769958 0.973699
a
10.45 80.76048 *%1.9900
a20
) 132.62 22.62031 *5.862739
a F4
23.94 23.87087 %2.1001
a2
i 9.75 7.576690 1.286584
52
1.03 3.074267 0.334122
a4
1.19 0.787908 **2.331
als
6.12 4.590319 **1.9700
226
5 0.012 1.665426 0.007465
a
-13.80 8.251862 -1.672886
a28
R’ = 69,

*Significant at 1%, **Significant at 5% and ***significant at 10%
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4.5. Elasticities and policy implications

The elasticities estimated at mean values of prices and quantities are presented in table 9

and are discussed below:

Table- 9 Estimated Output Supply and Input Demand elasticities

Elasticities of output supply and input demand
Elasticity with respect to cfS(;);s coffee | chat labor fertilizers
Crop prices:
food crops (teff, wheat, maize) 0.07 -0.03 | -0.58 -0.05 -0.10
coffee -0.01 0.04 -0.01 0.02 -0.01
chat -0.05 0.07 -0.53 0.74 -0.11
Factor prices
Wages -0.01 0.01 0.01 0.75 0.03
fertilizer -0.01 -0.002 | 0.05 0.02 -0.03
Fixed factors
Land (area cultivated) 0.03 0.32 2.30 0.06 0.29
animal power (in numbers) 0.82 0.32 0.19 0.16 0.01

a. Elasticites of output (food crops, chat and coffee) Supply

The own price elasticity of food crops (0.07) has the expected sign, although it is low. The
result indicates (although mildly) that farmers are price responsive. This is consistent with
the usual view that the supply of a subsistence crop[s] with a relatively small market
surplus is not that much responsive. The own price elasticity of both chat and coffee is -
0.53 and 0.04 respectively. Although the own price elasticity of coffee is very low it has
the expected sign; whereas, the supply elasticity of chat with respect to its price has the

wrong sign. The latter result could be due to: (i) even if the price of chat decreases farmers
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still respond by increasing their supply so as to satisfy their revenue target, (ii) as chat is a
perennial crop and ones farmers invest in it they could not respond immediately by shifting
away their resources, (iii) ones chat starts to give harvest its volumes steadily increase over
all 8 -10 years period and even cannot be stored since it is a perishable crop, thus even if its

price declines farmers would still supply more .

The supply elasticity of food crops with respect to coffee and chat price is -0.01 and -0.05
respectively. On the other hand, the supply elasticity of chat with respect to the price of
food crops and coffee is -0.58 and -0.01. These results indicate that there is a substitution
effect between food crops and cash crops (chat & coffee) and vice versa, i.e. between chat
and food crops. Thus farmers who were producing food crops and coffee are shifting their
resources in to the production of chat. Furthermore, there is no evidence that output of
coffee would increase relatively higher than the reduction in the price of food crops. This
can be seen from the low level of supply elasticity of coffee with respect to the price of

food (-0.03).

The responsiveness of output of food crops with respect to both wages and fertilizer price
(-0.01) has the expected sign, although it is negligible. Abrar (2001) has also found similar
result of -0.002. The insignificance of food crops elasticity with respect to the price of
fertilizer could be due to the inability of farmers to acquire fertilizer credits at the right
time or at competitive prices. The low level of productivity of labor is evident from the
low elasticity of food crops with respect to wage rate. Finally, we can see from the
estimation result that output of food crops responds to animal power (0.82); relatively

higher than with respect to area of cultivated land (0.03). The high supply elasticity of
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food crops with respect to animal power (measured as number of cattle) is as expected, as
cattle in rural Ethiopia are major means of ploughing, harvesting and transporting

marketable outputs.

The responsiveness of chat supply with respect to land is found to be high (2.30) and low
with respect to animal power (0.19). The latter could be due to low level use of animals in
the production of chat. The elasticity of khat supply with respect to wage rate, which is
0.01, has a wrong sign. The expectation is a negative sign, which implies, for instance as
the wage rate decreases supply of chat increases. The unexpected result could be,
therefore, due to the fact that ones chat is planted it requires a minimal amount of labor
input for harvesting and usually this is done by child and women labor, which are not
usually traded. Finally, coffee supply is more responsive to non-price factors (land and

animal power, with 0.32 elasticity for each), in contrast to wage rate and fertilizer price.

b. Elasticities of Input (Labor and Fertilizer) Demand

Labor has the wrong sign of own price elasticity (0.75). Demand of labor is more
responsive with respect to, particularly, chat price (0.74). This result indicates that farmers
reallocate their labor resource into the production of chat as the price of the latter increases.
On the other hand, demand for labor is not that much responsive to the increase in the price

of coffee, although it is more than with respect to the price of food crops.

- 69 -



Own price elasticity of fertilizer (-0.03) is low, suggesting that fertilizer prices would have
to decrease substantially to increase the low level of fertilizer use in rural Ethiopia.
Eertilizer demand is not also responsive to crop prices (-0.10,-0.01, -0.11) and has wrong
signs; contrary to the usual view that the quantity demand of inputs increase as output
price decreases and vice versa. The reason for the inelastic demand of fertilizer use with
respect to the price of chat and coffee, could be that farmers rarely use fertilizers (urea and
dap) in the production of coffee and chat. I_he data used for the estimation purpose also
confirms tl1is.l“he negative sign of the elasticity of demand of fertilizer-use with respect to
the price food crops on one hand, and the expected sign of own price elasticity of fertilizer
demand (-0.03) on the other suggests that more favorable fertilizer price would be more
effective in encouraging increased use of fertilizer than would increase in output prices.
Thus the appropriate policy focus is on input markets rather than output prices. Finally,
fertilizer demand appears more responsive to land (area cultivated). This result indicates

that land is not a severe a constraint for fertilizer demand as it is, for instance, for labor

(0.29 and 0.06 respectively).

In sum, the above results indicate that: first, one of the reasons, for farmers to reallocate
their resources away from the production of food crops and in to the production of chat is,
in response to the decrease in the price of food crops. In other words, it is not due to the
increase in the price of chat that farmers are producing more of chat and less of food crops
(and coffee); rather it is due to the un-competitive price of food and coffee price. The un-

competitive price of food crops could be either due to usual view that income elasticity of
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food crops is usually very low or food-aid from abroad has been competing more with food
crops than chat. This suggests that in order to encourage farmers to increase supply of
food crops [which is the objective of the government] more favorable food crops prices
would be effective. The appropriate policy focus is thus on food crops markets rather than
chat markets. Second, results indicate that output of food crops (teff, maize and wheat) is
more responsive to non-price factors.  Particularly, the most important fixed input (land
vis-a-vis animal power) in terms of output of food crops response is animal power.
Therefore, the policy implication is that in order to encourage farmers to produce more of

food crops, price policies should be accompanied with non- price policies.
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Chapter V. Summary and Conclusions

The present study has two broad objectives. The first objective is to describe the role of
chat in the Ethiopian economy. Data used for this purpose was obtained from various
sources, such as the National Bank of Ethiopia, Ethiopian Rural Household Survey,
Ethiopian Central Statistics Authority and Oromia Finance and Development Bureau.
Primary data obtained by informal interviews were also used. Thus, using graphs and
tables we described the economic contribution of chat at macro level, i.e. as a source of

foreign exchange supply, tax revenue and employment.

Eesults indicate that area under chat cultivation which was 96,066 hectare in 2001/02 has
increased to 111,578 hectare or increased by 16.15 percent in 2003/04. Chat production
has also increased from 796,520 quintals in 2001/02 to 933,398 quintals or by
17.18percent in 2003/04. Ihe export share of chat was about 16%,20%,19%,18%,21%
and 25% in 1998/99, 1999/00, 2000/01, 2001,02, 2002/03 and 2003/04 respective[y.‘lhis
share is next to coffee, which its share was 75%, 70%, 57%, 60%, 60% and 63%
respectively for similar periods. Moreover, tax revenue from chat for the Oromia region
reached a higher amount of Birr 147 million or 28.8% of the total tax revenue in 1996E.C.
Finally, the chat sector is found to a good source of employment (income) both for the

farmers and urban dwellers.

The second objective of this study is to estimate the factors (parameters), both economic
and non-economic, that affect the decision of chat producers; measuring its own-price

supply elasticity; estimating its cross-price elasticities so as to examine its relationship
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with other food and coffee. The study has presented results based on a profit-function
analysis, an approach firmly rooted in neoclassical production theory. A multiple equation
regression analysis is employed to derive system of output supply and input demand from
a normalized quadratic profit function. Secondary data collected in 1999 by the Ethiopian
Rural Household Survey is used. Regression results are used to estimate elasticities of
output supply and input demand. Results obtained and their policy implications are

summarized in the following paragraphs.

The supply elasticity of food crops (teff, maize & wheat) with respect to both coffee and
chat price is -0.01 and -0.05 respectively. The result implies that, although it is low,
farmers respond by decreasing supply of food crops as the price of coffee or chat increases.
On the other hand, the supply elasticity of chat with respect to the price of food crops and
coffee is -0.58 and -0.01. Estimation results indicate that the own price elasticity of food
crops (0.07), although it has the expected sign, is low. The own price elasticity of both chat
and coffee is -0.53 and 0.04 respectively. Although the own price elasticity of coffee is low

it has the expected sign; whereas, the own price elasticity of chat has the wrong sign.

Based on these results it can be concluded that farmers are reallocating their resources in to
the production chat not in response to the increase in the price of chat. Rather, they shift
away from the production of food crops and coffee into the production of chat when the
prices of the former decreases. In order to encourage farmers not to invest in chat
production more favorable food crops prices would be more effective. Therefore, the

appropriate policy focus is on output (food crops) markets rather than chat markets.
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The responsiveness of output of food crops with respect to both wages and fertilizer price
(-0.01), is negligible, although it has the expected sign. Results also indicate that output of
food crops responds more to non- price factors. The most important non-price factor is

animal power.

Thus, the policy implication is that in order to induce farmers to produce more of food
crops (and less of chat) price policies alone could not bring the desired outcome. Rather,

price policies should be accompanied by non-price polices.

Finally, chat is clearly an important cash crop in Ethiopia, well-known for its foreign
currency earnings. Nonetheless, it is little understood and given no development and
research attention. Millions of people both in Ethiopia and other countries are making a
living from the crop. Nevertheless, it is mostly viewed as a socially undesirable “drug
plant”. Different governmental bodies have attempted to impose restrictions against the
crop at different times considering it socially undesirable, apparently because the economic

role of the crop is not well understood.

It is recommended that the economic benefits and costs of chat should then be considered
against an understanding of the negative physical and social effects of char use/abuse
before considering possible strategies to assist char growing communities through the
substitution of alternative crops, such as coffee and or food crops. Only through a balanced
analysis, taking into consideration all factors (economic, social, cultural and

environmental), the cultivation and use of chat can be understood in a proper context.
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Therefore, further research is needed in order to improve the basis for making all rounded
policy decision.

Furthermore, the model presented in this study represents an extreme simplification of the
complex micro level decision framework, which ignores such important features as risk
aversion, imperfect markets, incomplete information, dynamic adjustments, and sequential
decision making. Another point of attention, particularly relevant for chat production,
refers to the difficulty of modeling long-term response. Since chat is a perennial crop the
most substantial production effect following a price increase is expected to take place only
after a few years, when newly planted tress become productive. Further research, which
considers these issues, is needed in order to improve the basis for making (long-term)

policy decisions.
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ANNEX (1)

Taylor expansion

The Taylor expansion gives an approximation of a function f(x ) at some arbitrary

pointx,. It is written:

S ) = fx) + f () (x=2g) + £4(og W2 (2-25) + ...

The first-order approximation takes the first two terms and is a linier function:

f(x )=a+bx.

The second- order approximation, which takes the first three terms, is a second degree
polynomial: f (x) =a + bx+cx”. This allows one to consider the choice of a linear or
quadratic function as an approximation to any more complex function.

A useful form of Taylor expansion uses the logarithmic transformation to arrive at

elasticities rather than marginal changes.
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